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the month before our press date in major journals most
likely to report significant results in structural biology,
protein and RNA folding.
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Structure 2000, 8:R151–R155
n Alzheimer’s disease amyloid propagation by a
template-dependent dock-lock mechanism. William P
Esler, Evelyn R Stimson, Joan M Jennings, Harry V Vinters,
Joseph R Ghilardi, Jonathan P Lee, Patrick W Mantyh and
John E Maggio (2000). Biochemistry 39, 6288–6295.
Amyloid plaques composed of the peptide A are an integral part
of Alzheimer’s disease (AD) pathogenesis. The authors modeled
the process of amyloid plaque growth by monitoring the
deposition of soluble A onto amyloid in AD brain tissue or
synthetic amyloid fibrils and show that it is mediated by two
distinct kinetic processes. In the first phase, ‘dock’, peptide A
addition to the amyloid template is fully reversible (dissociation
t1/2 10 min), while in the second phase, ‘lock’, the deposited
peptide becomes irreversibly associated (dissociation
t1/2 1000 min) with the template in a time-dependent manner.
The most recently deposited peptide dissociates first while A
previously deposited becomes irreversibly ‘locked’ onto the
template. Thus, the transition from monomer to neurotoxic
amyloid is mediated by interaction with the template, a
mechanism that has also been proposed for the prion diseases.
Interestingly, two A peptides bearing primary sequence
alterations implicated in heritable A amyloidoses displayed faster
lock-phase kinetics than wild-type A. Inhibiting the initial weak
docking interaction between depositing A and the template is a
viable therapeutic target to prevent the critical conformational
transition in the conversion of A(solution) to A(amyloid) and thus
prevent stable amyloid accumulation. Although thermodynamics
suggest that inhibiting amyloid assembly would be difficult, the
present study illustrates that the protein misfolding diseases are
kinetically vulnerable to intervention.
30 May 2000, Biochemistry
n Crystal structures of two FGF–FGFR complexes reveal
the determinants of ligand–receptor specificity. Alexander
N Plotnikov, Stevan R Hubbard, Joseph Schlessinger and
Moosa Mohammadi (2000). Cell 101, 413–424.
The authors have determined the crystal structures of fibroblast
growth factors FGF1 and FGF2 complexed with the ligand-
binding domains (immunoglobulin-like domains 2 [D2] and 3
[D3]) of FGF receptor 1 (FGFR1) and FGFR2, respectively.
Highly conserved FGF–D2 and FGF–linker (between D2–D3)
interfaces define a general binding site for all FGF–FGFR
complexes. Specificity is achieved through interactions between
the N-terminal and central regions of FGFs and two loop
regions in D3 that are subject to alternative splicing. These
structures provide a molecular basis for FGF1 as a universal
FGFR ligand and for modulation of FGF–FGFR specificity
through primary sequence variations and alternative splicing.
12 May 2000, Cell
n The crystal structure of the ligand-binding module of
axonin-1/TAG-1 suggests a zipper mechanism for
neural cell adhesion. Jörg Freigang, Karl Proba, Lukas
Leder, Kay Diederichs, Peter Sonderegger and Wolfram
Welte (2000). Cell 101, 425–433.
The authors have determined the crystal structure of the
ligand-binding fragment of the neural cell adhesion molecule
axonin-1/TAG-1 comprising the first four immunoglobulin (Ig)
domains. The overall structure of axonin-1 Ig1–4 is U-shaped
due to contacts between domains 1 and 4 and domains 2 and 3.
In the crystals, these molecules are aligned in a string with
adjacent molecules oriented in an antiparallel fashion and their
C termini perpendicular to the string. This arrangement
suggests that cell adhesion by homophilic axonin-1 interaction
occurs by the formation of a linear zipper-like array in which
the axonin-1 molecules are alternately provided by the two
apposed membranes. In accordance with this model, mutations
in a loop critical for the formation of the zipper resulted in the
loss of the homophilic binding capacity of axonin-1.
12 May 2000, Cell
n Structure of the bacteriorhodopsin mutant F219L N
intermediate revealed by electron crystallography.
Janet Vonck (2000). EMBO J. 19, 2152–2160.
Bacteriorhodopsin is a light-driven proton pump in halobacteria
that forms crystalline patches in the cell membrane.
Isomerization of the bound retinal initiates a photocycle
resulting in the extrusion of a proton. An electron
crystallographic analysis of the N intermediate from the mutant
F219L gives a three-dimensional view of the large
conformational change that occurs on the cytoplasmic side after
deprotonation of the retinal Schiff base. Shifts in helices E, F
and G open a water-accessible channel in the protein, enabling
the transfer of a proton from an aspartate residue to the Schiff
base. The movement of helix F toward neighbors in the crystal
lattice is so large that it would not allow all molecules to change
conformation simultaneously, limiting the occupancy of this
state in the membrane to 33%. This explains photocooperative
phenomena in the purple membrane.
15 May 2000, EMBO Journal
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n Structural basis of the axin-adenomatous polyposis
coli interaction. Katherine Eklof Spink, Paul Polakis and
William I Weis (2000). EMBO J. 19, 2270–2279.
Axin and the adenomatous polyposis coli (APC) tumor
suppressor protein are components of the Wnt/Wingless growth
factor signaling pathway. In the absence of Wnt signal, Axin and
APC regulate cytoplasmic levels of the proto-oncogene β-catenin
through the formation of a large complex containing these and
several other proteins. A protease-resistant domain of Axin that
contains the APC-binding site is a member of the regulators of
G-protein signaling (RGS) superfamily. The crystal structures of
this domain alone and in complex with an axin-binding
sequence from APC reveal that the axin–APC interaction occurs
at a conserved groove on a face of the protein that is distinct
from the G-protein interface of classical RGS proteins. 
15 May 2000, EMBO Journal
n Crystal structure of the ribosome recycling factor from
Escherichia coli. Kyeong Kyu Kim, Kyeongsik Min and Se
Won Suh (2000). EMBO J. 19, 2362–2370.
Ribosome recycling factor (RRF) catalyzes the disassembly of
the termination complex in protein synthesis. The L-shaped
molecule consists of two domains: a triple-stranded antiparallel
coiled-coil and an α/β domain. The coil domain has a
cylindrical shape and negatively charged surface, which are
reminiscent of the anticodon arm of tRNA and domain IV of
elongation factor EF-G. The authors suggest that RRF binds
to the ribosomal A-site through its coil domain about an axis
along the hydrophobic cleft in the hinge where the alkyl chain
of a detergent molecule is bound. 
15 May 2000, EMBO Journal
n Crystal structures of an oxygen-binding cytochrome c
from Rhodobacter sphaeroides. David Leys, Katrien
Backers, Terrance E Meyer, Wilfred R Hagen, Michael A
Cusanovich and Jozef J Van Beeumen (2000). J. Biol.
Chem. 275, 16050–16056.
The photosynthetic bacterium Rhodobacter sphaeroides produces
a heme protein (SHP), which is an unusual c-type cytochrome
capable of transiently binding oxygen during autooxidation.
Crystal structures in the oxidized, reduced, cyanide and nitric
oxide states were determined. The SHP structure represents a
new variation of the class I cytochrome c fold. The oxidized
state reveals a novel sixth heme ligand, Asn88, which moves
away from the iron upon reduction or when small molecules
bind. The distal side of the heme has a striking resemblance to
other heme proteins that bind gaseous compounds. In SHP the
liberated amide group of Asn88 stabilizes solvent-shielded
ligands through a hydrogen bond.
19 May 2000, Journal of Biological Chemistry
n A breakdown of symmetry in the folding transition state
of protein L. David E Kim, Cindy Fisher and David Baker
(2000). J. Mol. Biol. 298, 971–984.
The 62-residue IgG-binding domain of protein L consists of a
central α helix packed on a four-stranded β sheet formed by 
N- and C-terminal β hairpins. The overall topology of the protein
is quite symmetric: the β hairpins have similar lengths and make
very similar interactions with the central helix. Characterization of
the effects of 70 point mutations distributed throughout the
protein on the kinetics of folding and unfolding reveals that this
symmetry is completely broken during folding; the first β hairpin
is largely structured while the second β hairpin and helix are
largely disrupted in the folding transition state ensemble. The
results are not consistent with a ‘hydrophobic core first’ picture of
protein folding; the first β hairpin appears to be at least as ordered
at the rate-limiting step in folding as the hydrophobic core.
19 May 2000, Journal Molecular Biology
n Crystal structures of Toxoplasma gondii adenosine
kinase reveal a novel catalytic mechanism and prodrug
binding. Maria A Schumacher, Daniel M Scott, Iripam I
Mathews, Steven E Ealick, David S Roos, Buddy Ullman
and Richard G Brennan (2000). 
J. Mol. Biol. 298, 875–893.
The structure of adenosine kinase (AK) from Toxoplasma gondii
was determined in complex with adenosine and
adenosine:AMP-PCP. These structures reveal a novel catalytic
mechanism that involves an adenosine-induced domain
rotation of 30° and a newly described anion hole
(DTXGAGD), requiring a helix-to-coil conformational change
that is induced by ATP binding. Nucleotide binding also
evokes a coil-to-helix transition that completes the formation
of the ATP-binding pocket. 
19 May 2000, Journal Molecular Biology
n 1.9 Å resolution crystal structure of the Saccharomyces
cerevisiae Ran-binding protein Mog1p. Murray Stewart
and Rosanna P Baker (2000). J. Mol. Biol. 299, 213–223.
The crystal structure of Ran-binding protein Mog1p shows
that it has a unique fold based on a six-stranded antiparallel β
sheet backed on both sides by an extensive α helix. The
topology of some elements of Mog1p secondary structure
resemble a portion of nuclear transport factor 2 (NFT2), but
the hydrophobic cavity and surrounding negatively charged
resides that are important in the NFT2–RanGDP interaction
are not conserved in Mog1p. Sequence conservation indicates
the presence of a cluster of highly conserved residues
consistent with an interaction site for Ran.
May 2000, Journal of Molecular Biology
n Direct visualisation of the β-sheet structure of synthetic
Alzheimer’s amyloid. Louise C Serpell and Judith M Smith
(2000). J. Mol. Biol. 299, 225–231.
Amyloid fibrils are a major pathological feature of Alzheimer’s
disease as well as other amyloidoses including the prion
diseases. They are made up of different, normally soluble
proteins which undergo a profound conformational change and
assemble to form very stable, insoluble fibrils that accumulate in
the extracellular spaces. In Alzheimer’s disease the amyloid
fibrils are composed of the A protein. Knowledge of the
structure of amyloid is essential for understanding the abnormal
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assembly and deposition of these fibrils and could lead to the
rational design of therapeutic agents for their prevention or
disaggregation. The core structure of an Alzheimer’s amyloid
fibril is revealed by direct visualisation using cryoelectron
microscopy. Synthetic amyloid fibrils composed of A residues 11
to 25 and 1 to 42 were examined. The A(11–25) fibrils are clearly
composed of β-sheet structure that is observable as striations
across the fibres. The β strands run perpendicular to the fibre
axis and the projections show that the fibres are composed of β
sheets with the strands in direct register. This observation has
implications not only for the further understanding of amyloid,
but also for the development of cryoelectron microscopy for
direct visualisation of secondary structure.
9 June 2000, Journal Molecular Biology
n Ulp1–SUMO crystal structure and genetic analysis
reveal conserved interactions and a regulatory element
essential for cell growth in yeast. Elena Mossessova and
Christopher D Lima (2000). Mol. Cell 5, 865–876.
Modification of cellular proteins by the ubiquitin-like protein
SUMO is essential for nuclear processes and cell cycle
progression in yeast. The Ulp1 protease catalyzes two essential
functions in the SUMO pathway: processing of full-length
SUMO to its mature form and deconjugation of SUMO from
targeted proteins. Selective reduction of the proteolytic reaction
produced a covalent thiohemiacetal transition-state complex
between a Ulp1 C-terminal fragment and its cellular substrate
Smt3, the yeast SUMO homolog. The Ulp1–Smt3 crystal
structure and functional testing of elements within the
conserved interface elucidate determinants of SUMO
recognition, processing, and deconjugation. Genetic analysis
guided by the structure reveals a regulatory element N-terminal
to the proteolytic domain that is required for cell growth in yeast. 
May 2000, Molecular Cell
n Structural insights into the stereochemistry of the
cyclooxygenase reaction. James R Kiefer, Jennifer L Pawlitz,
Kirby T Moreland, Roderick A Stegeman, William F Hood,
James K Gierse, Anna M Stevens, Douglas C Goodwin,
Scott W Rowlinson, Lawrence J Marnett, William C Stallings
and Ravi G Kurumbail (2000). Nature 405, 97–101.
Cyclooxygenases are bifunctional enzymes that catalyse the first
committed step in the synthesis of prostaglandins by catalysing
two sequential reactions in spatially distinct, but mechanistically
coupled active sites. The co-crystal structures of murine apo-
cyclooxygenase-2 in complex with arachidonic acid and
prostaglandin suggests the molecular basis for the
stereospecificity of prostaglandin G2 synthesis.
4 May 2000, Nature
n The crystal structure of the photoprotein aequorin at
2.3 Å resolution. James F Head, Satoshi Inouye, Katsunori
Teranishi and Osamu Shimomura (2000). 
Nature 405, 372–376.
Aequorin is a calcium-sensitive photoprotein containing four
helix-loop-helix ‘EF-hand’ domains, of which three can bind
calcium. The molecule also contains coelenterazine as its
chromophoric ligand. Aequorin is found to be a globular
molecule containing a hydrophobic core cavity that
accommodates the ligand coelenterazine-2-hydroperoxide. The
structure shows protein components stabilizing the peroxide and
suggests a mechanism by which calcium activation may occur.
18 May 2000, Nature
n Two energetically disparate folding pathways of α-lytic
protease share a single transition state. Alan I Derman
and David A Agard (2000). Nat. Struct. Biol. 7, 394–397.
The Lysobacter enzymogenes α-lytic protease (LP) is synthesized
with a 166 amino acid pro region (Pro) that catalyzes the
folding of the 198 amino acid protease into its native
conformation. An extraordinary feature of this system is the
very high energy barrier (∆G = 30 kcal mol–1) that effectively
prevents LP from folding in the absence of Pro
(t1/2 = 1800 years). A pair of mutations has been isolated in the
protease that completely suppresses the catalytic defect
incurred in Pro by truncation of its last three amino acids.
These mutations also accelerate the folding of LP in the
absence of Pro by 400-fold. An energetic analysis of the two
folding reactions indicates that the mutations stabilize the
transition states of both the catalyzed and uncatalyzed folding
reactions by 3 kcal mol–1. This finding points to a single
transition state for these two distinct and energetically
disparate folding pathways, and raises the possibility that all
LP folding pathways share the same transition state.
May 2000, Nature Structural Biology
n The structure of the transcriptional anti-terminator
NusB from Escherichia coli. Amanda S Altieri, Marie J
Mazzulla, David A Horita, R Heath Coats, Paul T Wingfield,
Asis Das, Donald L Court and R Andrew Byrd (2000). 
Nat. Struct. Biol. 7, 470–474.
The authors have determined the solution structure of NusB, a
transcription anti-termination protein from Escherichia coli. The
structure reveals a novel, all a-helical protein fold. NusB
mutations that cause a loss of function (NusB5) or alter
specificity for RNA targets (NusB101) are localized to surface
residues and likely affect RNA–protein or protein–protein
interactions. Residues that are highly conserved among homologs
stabilize the protein core. The solution structure of E. coli NusB
presented here resembles that of Mycobacterium tuberculosis NusB
determined by X-ray diffraction, but differs substantially from a
solution structure of E. coli NusB reported earlier. (The crystal
structure of NusB from Mycobacterium tuberculosis is reported in
the same issue by Gopal et al., 7, 475–478.)
May 2000, Nature Structural Biology
n Flt3 ligand structure and unexpected commonalities of
helical bundles and cystine knots. Savvas N Savvides,
Tom Boone and P Andrew Karplus (2000). 
Nat. Struct. Biol. 7, 486–491.
Human Flt3 ligand (Flt3L) stimulates early hematopoiesis by
activating a type III tyrosine kinase receptor on primitive bone
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marrow stem cells. The crystal structure of soluble Flt3L
reveals that it is a homodimer of two short-chain α-helical
bundles. Comparisons of structure-function relationships of
Flt3L with the homologous hematopoietic cytokines
macrophage colony stimulating factor (MCSF) and stem cell
factor (SCF) suggest that they have a common receptor
binding mode that is distinct from the paradigm derived from
the complex of growth hormone with its receptor. 
June 2000, Nature Structural Biology
n Crystal structure of the BMP-2–BRIA ectodomain
complex. Thomas Kirsch, Walter Sebald and Matthias K
Dreyer (2000). Nat. Struct. Biol. 7, 492–496.
Bone morphogenetic proteins (BMPs) belong to the large
transforming growth factor-β (TGF-β) superfamily of
multifunctional cytokines. BMP-2 can induce ectopic bone and
cartilage formation in adult vertebrates and is involved in central
steps in early embryonal development in animals. Signaling by
these cytokines requires binding of two types of transmembrane
serine/threonine receptor kinase chains classified as type I and
type II. The authors report the crystal structure of human
dimeric BMP-2 in complex with two high-affinity BMP receptor
IA extracellular domains (BRIAec). The receptor chains bind to
the ‘wrist’ epitopes of the BMP-2 dimer and contact both BMP-
2 monomers. No contacts exist between the receptor domains. 
June 2000, Nature Structural Biology
n Structure of a two-domain chitotriosidase from Serratia
marcescens at 1.9 Å resolution. DMF van Aalten, 
B Synstad, MB Brurberg, E Hough, BW Riise, VGH Eijsink
and RK Wierenga (2000). Proc. Natl Acad. Sci. USA
97, 5842–5847.
The authors describe the structure of chitinase B from Serratia
marcescens, which consists of a catalytic domain with a TIM-
barrel fold and a 49-residue C-terminal chitin-binding domain.
This chitinase is the first structure of a bacterial exochitinase,
and it represents one of only a few examples of a glycosyl
hydrolase structures having interacting catalytic and substrate-
binding domains. The chitin-binding domain has exposed
aromatic residues that contribute to a 55 Å long continuous
aromatic stretch extending into the active site. Binding of
chitin oligomers is blocked beyond the –3 subsite, which
explains why the enzyme has chitotriosidase activity and
degrades the chitin chain from the nonreducing end.
23 May 2000, Proceedings of the National Academy of
Science USA
n The crystal structure of the Rev binding element of HIV-1
reveals novel base pairing and conformational variability.
Li-Wei Hung, Elizabeth L Holbrook and Stephen R Holbrook
(2000). Proc. Natl Acad. Sci. USA 97, 5107–5112.
The crystal and molecular structure of an RNA duplex
corresponding to the high-affinity Rev protein binding
element (RBE) has been determined at 2.1 Å resolution. Four
unique duplexes are present in the crystal, comprising two
structural variants. In each duplex, the RNA double-helix
consists of an annealed 12-mer and 14-mer that form an
asymmetric internal loop consisting of G–G and G–A
noncanonical base pairs and a flipped-out uridine. The 12-mer
strand has an A-form conformation, whereas the 14-mer strand
is distorted to accommodate the bulges and noncanonical base
pairing. In contrast to the NMR model of the unbound RBE,
an asymmetric G–G pair and a novel water-mediated G–A base
pairing are observed. A backbone flip and reorientation of the
G–G base pair is required to assume the RBE conformation
present in the NMR model of the complex between the RBE
and the Rev peptide.
9 May 2000, Proceedings of the National Academy of
Science USA
n Crystal structure of a Staphylococcus aureus protein A
domain complexed with the Fab fragment of a human
IgM antibody: structural basis for recognition of B-cell
receptors and superantigen activity. Marc Graille, Enrico
A Stura, Adam L Corper, Brian J Sutton, Michael J Taussig,
Jean-Baptiste Charbonnier and Gregg J Silverman (2000).
Proc. Natl Acad. Sci. USA 97, 5399–5404.
The interactions of Staphylococcus aureus virulence factor
protein A, SpA, with the Fab region of membrane-anchored Igs
can stimulate a large fraction of B cells, contributing to
lymphocyte clonal selection. The authors have solved the
crystal structure of the complex between domain D of SpA and
the Fab fragment of a human IgM antibody. In the complex,
helices II and III of domain D interact with the variable region
of the Fab heavy chain (VH) through framework residues,
without the involvement of the hypervariable regions
implicated in antigen recognition. The contact residues are
highly conserved in human VH3 antibodies but not in other
families. The contact residues from domain D are also
conserved among all SpA Ig-binding domains, suggesting that
each could bind in a similar manner. 
9 May 2000, Proceedings of the National Academy of
Science USA
n The major transition state in folding need not involve
the immobilization of side chains. Rosemary A
Staniforth, Jonathan LE Dean, Qi Zhong, Eva Zerovnik,
Anthony R Clarke and Jonathan P Waltho (2000). 
Proc. Natl Acad. Sci. USA 97, 5790–5795.
During protein folding in which few, if any, definable kinetic
intermediates are observable, the nature of the transition state is
central to understanding the course of the reaction. Current
experimental data does not distinguish the relative contributions
of sidechain immobilization and dehydration phenomena to the
major rate-limiting transition state, whereas this distinction is
central to theoretical models that attempt to simulate the
behavior of proteins during folding. Renaturation of the small
proteinase inhibitor cystatin under oxidizing versus reducing
conditions is the first experimental case in which these processes
can be studied independently. Using this example, it is shown
that sidechain immobilization occurs downstream of the major
folding transition state. A consequence of this is the existence of
R154 Structure 2000, Vol 8 No 7
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states with disordered sidechains, which are distinct from kinetic
protein folding intermediates and which lie within the folded
state free energy well.
23 May 2000, Proceedings of the National Academy of
Science USA
n Seeing the herpesvirus capsid at 8.5 Å. Z Hong Zhou,
Matthew Dougherty, Joanita Jakana, Jing He, Frazer J Rixon
and Wah Chiu (2000). Science 288, 877–880.
Human herpesviruses are large and structurally complex viruses
that cause a variety of diseases. The three-dimensional structure
of the herpesvirus capsid has been determined at 8.5 Å
resolution  by electron cryomicroscopy. More than 30 putative α
helices were identified in the four proteins that make up the
0.2 billion Da shell. Some of these helices are located at domains
that undergo conformational changes during capsid assembly
and DNA packaging. The unique spatial arrangement of the
heterotrimer at the local threefold positions accounts for the
asymmetric interactions with adjacent capsid components and
the unusual co-dependent folding of its subunits. 
5 May 2000, Science
n Structure of the light-driven chloride pump
halorhodopsin at 1.8 Å resolution. Michael Kolbe,
Hüseyin Besir, Lars-Oliver Essen and Dieter Oesterhelt
(2000). Science 288, 1390–1396.
Halorhodopsin, an archaeal rhodopsin ubiquitous in
Haloarchaea, uses light energy to pump chloride through
biological membranes. The 1.8 Å resolution structure reveals
that halorhodopsin assembles into trimers around a central
patch consisting of palmitic acid. Next to the protonated Schiff
base between Lys242 and the isomerizable retinal
chromophore, a single chloride ion occupies the transport site.
Energetic calculations on chloride binding reveal a
combination of ion–ion and ion–dipole interactions for
stabilizing the anion 18 Å below the membrane surface. Ion
dragging across the protonated Schiff base explains why
chloride and proton translocation modes are mechanistically
equivalent in archaeal rhodopsins. 
26 May 2000, Science
n Structure and function of a human TAFII250 double
bromodomain module. Raymond H Jacobson, Andreas G
Ladurner, David S King and Robert Tjian (1996). 
Science 288, 1422–1425.
TFIID is a large multiprotein complex that initiates assembly
of the transcription machinery. It is unclear how TFIID
recognizes promoters in vivo when templates are nucleosome-
bound. Here, it is shown that TAFII250, the largest subunit of
TFIID, contains two tandem bromodomain modules that bind
selectively to multiply acetylated histone H4 peptides. The
2.1 Å crystal structure of the double bromodomain reveals two
side-by-side, four-helix bundles with a highly polarized surface
charge distribution. Each bundle contains an N ε-acetyllysine
binding pocket at its center, which results in a structure ideally
suited for recognition of diacetylated histone H4 tails. Thus,
TFIID may be targeted to specific chromatin-bound
promoters and may play a role in chromatin recognition. 
26 May 2000, Science
n Structure of cyanase reveals that a novel dimeric and
decameric arrangement of subunits is required for
formation of the enzyme active site. Martin A Walsh,
Zbyszek Otwinowski, Anatassis Perrakis, Paul M Anderson
and Andrzej Joachimiak (2000). Structure 8, 505–514.
Cyanase is an enzyme found in bacteria and plants that
catalyzes the reaction of cyanate with bicarbonate to produce
ammonia and carbon dioxide. The enzyme is functionally
active as a homodecamer of 17 kDa subunits, and displays half-
site binding of substrates or substrate analogs. The cyanase
monomer is composed of two domains. The N-terminal
domain shows structural similarity to the DNA-binding α-helix
bundle motif. The C-terminal domain has an ‘open fold’ with
no structural homology to other proteins. The subunits of
cyanase are arranged in a novel manner both at the dimer and
decamer level. The structural data allow a conceivable reaction
mechanism to be proposed.
15 May 2000, Structure
n Crystal structure of the Ffh and EF-G binding sites in
the conserved domain IV of Escherichia coli 4.5S RNA.
Luca Jovine, Tobias Hainzl, Chris Oubridge, William G Scott,
Jade Li, Titia K Sixma, Alan Wonacott, Tadeusz Skarzynski
and Kiyoshi Nagai (2000). Structure 8, 527–540.
Bacterial signal recognition particle (SRP), consisting of 4.5S
RNA and Ffh protein, plays an essential role in targeting signal-
peptide-containing proteins to the secretory apparatus in the cell
membrane. The 4.5S RNA also interacts with elongation factor
G (EF-G) in the ribosome and this interaction is required for
efficient translation. The crystal structure of a 4.5S RNA
fragment containing binding sites for both Ffh and EF-G
consists of three helices connected by a symmetric and an
asymmetric internal loop. In contrast to NMR-derived structures
reported previously, the symmetric loop is entirely constituted
by non-canonical base pairs. These pairs continuously stack and
project unusual sets of hydrogen-bond donors and acceptors into
the shallow minor groove. The decanucleotide structure in the
4.5S RNA and the ribosomal protein L11–RNA complex crystals
suggests how 4.5S RNA and 23S rRNA might interact with EF-
G and function in translating ribosomes.
2 May 2000, Structure
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